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ELECTRICAL CONNECTOR BOX 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to an electrical connector box, and particularly to an 
automotive electrical connector box including a threaded bolt that attaches an electrical wire 
terminal to a bus bar, a nut molded into a nut bracket positioned beneath the bus bar, and a 
nut holding portion of the nut bracket reinforced to prevent damage to the nut bracket when 
the bolt is tightened. 

2. Description of the Related Art 

[0002] Japanese Kokai Patent 2001-52772 discloses a terminal attachment structure as 
illustrated in Figure 6. Electrical connector box 1 includes attachment fixture 2a that projects 
from the outer wall of case 2, and threaded boh 3 is molded into the inner portion of 
attachment fixture 2a. Boh hole 4a, which is formed within LA terminal 4 on the end of 
power lead 'w\ is placed over boh 3, and nut 5 is tightened on boh 3 to make the electrical 
connection. Attachment fixture 2a contains a bus bar (not illustrated in the drawing) that 
connects to bolt 3, extends into the intemal portion of case 2, and joins to an electrical circuit 
contained therein. 

[0003] Furthermore, as illustrated by the connector box structure 1 ' in Figures 7 and 8, in 
order to connect the bus bar to the power supply wire, nut bracket 2b' is formed as an integral 
part of electrical connector box 1 ' with one end of bus bar 6 extending over the upper surface 
of nut bracket 2b' into which nut 5 is molded. The end of bus bar 6 is placed over the upper 
surface of nut 5; the bolt hole in bus bar 6 is aligned over nut 5; LA terminal 4, to which the 
terminal end of power lead 'w' is attached, is placed against the upper surface of bus bar 6; 
and bolt 7 is inserted into the bolt holes provided in the LA terminal and bus bar, and 
tightened into nut 5. Nut 5 is buried within the center portion of the top wall of nut bracket 
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2b' which is formed with an open passage that aligns with the nut, and indented outer wall 
2d' extends downward from the end of the top wall. 

[0004] The connector box shown in figure 6 exhibits an undesirable feature in that 
attachment fixture 2a projects outward from the connector box case and thus increases the 
size of the connector box. Also, there is a risk that attachment part 2a may be damaged when 
nut 5 is tightened on bolt 3 even though fixture 2a is required to support the torque needed 
to attach nut 5. 

[0005] Moreover, as illustrated by the connector box structure shown in Figures 7 and 8, 
in order to locate the power supply wire and bus bar connection within the connector box 
case to eliminate the problem of the attachment part adding to the size of the case, thin wall 
section X, which is the portion of nut bracket 2b' at outer wall 2d', must be narrowed to 
provide for an adequate wire insertion space 'S' between bus bar 6 and the outer wall. Thus, 
it is likely that thin wall section X will be damaged by the torque applied to tighten the bolt 
into nut 5, thereby posing the same type of connection support problem as noted for the 
structure illustrated in Figure 6. 

SUMMARY OF THE INVENTION 
[0006] Noting the above described shortcomings in the prior art structures, an aspect of 
the present invention provides reinforcement of the nut bracket to prevent breakage of the 
nut bracket when a bolt is tightly attached thereto. 

[0007] The present invention includes an electrical connector box that includes a nut 
bracket into which a threaded nut is molded, a circuit bus bar, and an L-shaped electrical 
power lead terminal connector. The circuit bus bar and terminal connector are attached to 
the upper surface of the nut bracket by a threaded bolt that joins the threaded nut by passing 
through bolt holes provided in the L-shaped terminal connector and the circuit bus bar. In 
particular, the present invention includes a reinforcement bus bar that bends downwardly 
from one side of the bolt attachment surface of the circuit bus bar, and extends downwardly 
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along one side of the nut bracket between an outer wall of the nut bracket and a vertical 
portion of the circuit bus bar. 

[0008] The circuit bus bar of the present invention may be positioned within a narrow 
passage between an outer wall of the nut bracket and the external case wall. The 
reinforcement bus bar of the present invention may be positioned on the outer wall of the nut 
bracket and against the circuit bus bar, thus forming a structure in which the reinforcement 
bus bar and circuit bus bar are in mutual contact. As a result of this structure, heat is 
efficiently dissipated through the bus bars, and damage to the nut bracket, which otherwise 
might be inflicted from the load generated by tightening the terminal attachment bolt, can be 
prevented due to the outer wall of the nut bracket being reinforced through contact with the 
bus bars. 

[0009] Further, as the reinforcement bus bar can be incorporated with no modification to 
prior art case structures, the expense of developing new tooling to manufacture a new case 
is eliminated. 

[0010] In the present invention, the lower ends of the circuit bus bar and the reinforcement 
bus bar may be bent, and the bent portions may be attached, in mutual contact, to an outer 
wall of the nut bracket. A structure is thus formed that improves the heat dissipation 
capability of the circuit bus bar and allows the reinforcement bus bar itself to be fixedly 
secured along an outer wall of the nut bracket. 

[0011] Moreover, in the present invention, the circuit bus bar may be configured as a 
C-shaped member, the reinforcement bus bar may be configured as a U-shaped member, and 
the lower parts of both bus bars may be mutually bolted together. One vertical portion of the 
reinforcement bus bar may reinforce a nut bracket wall other than the wall along which 
another vertical part of the reinforcement bus bar is located. 
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[00121 Additionally, lengthening the ends of the U-shape of the reinforcement bus bar will 
improve heat dissipation, and placing the extending ends of the reinforcement bus bar against 
two opposing nut bracket walls makes it possible to increase the strength of the nut bracket. 
[0013] An aspect of the present invention provides an electrical connector box including 
a nut bracket and a threaded nut molded therein, a circuit bus bar, and an L-shaped electrical 
power lead terminal connector, the circuit bus bar and the L-shaped terminal connector 
configured to be attached to an upper surface of the nut bracket by a threaded bolt fastened 
to the nut by passing through bolt holes provided in the L-shaped terminal connector and the 
circuit bus bar, the electrical connector box including a reinforcement bus bar extending 
downwardly along a first outer wall of the nut bracket between the first outer wall of the nut 
bracket and a vertical portion of the circuit bus bar. Further, lower ends of the circuit bus bar 
and the reinforcement bus bar may be angled and joined together by a threaded bolt. The 
circuit bus bar may be configured as a C-shaped member, the reinforcement bus bar may be 
configured as a U-shaped member, lower portions of both the circuit bus bar and the 
reinforcement bus bar may be bolted together, and a vertical portion of the reinforcement bus 
bar may reinforce a nut bracket wall other than the first outer wall along which the 
reinforcement bus bar extends downwardly. 

[0014] A further aspect of the present invention provides an electrical coimector box 
including a case; a nut bracket provided integrally with the case, the nut bracket including 
a threaded nut molded into an upper portion thereof, a first outer wall extending downwardly 
from the upper portion, and a thin walled section of the first outer wall provided in the upper 
portion adjacent the threaded nut, the threaded nut configured for receiving a threaded bolt 
therein; a wiring space defined between a case wall and the nut bracket first outer wall; a 
terminal connector including a bolt hole, the terminal connector fastened to an upper surface 
of the upper portion of the nut bracket by the threaded nut and a bolt; a circuit bus bar 
including a bolt hole, the circuit bus bar fastened to the upper surface of the upper portion 
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of the nut bracket by the threaded nut and bolt, the circuit bus bar including a vertical portion 
extending downwardly from the upper portion of the nut bracket into the wiring space 
between the case wall and the nut bracket first outer wall; and a reinforcement member 
including a first vertical portion extending downwardly into the wiring space between the nut 
bracket first outer wall and the circuit bus bar vertical portion, wherein the reinforcement 
member and the circuit bus bar fill the wiring space and protect the thin walled section from 
damage due to boh tightening. The nut bracket fiirther includes a second outer wall 
extending downwardly from the upper portion, the second outer wall positioned opposite the 
first outer wall, and the first and second outer walls extending to a lower portion of the nut 
bracket; and the reinforcement member includes a horizontal portion extending along a lower 
surface of the lower portion of the nut bracket and a second vertical portion extending 
upwardly from the lower portion of the nut bracket along the second outer wall so that the 
first vertical portion, the horizontal portion, and the second vertical portion of the 
reinforcement member form a U-shaped member. Further, the circuit bus bar may include 
a first horizontal portion extending along the upper surface of the nut bracket and a second 
horizontal portion extending along the lower surface of the lower portion of the nut bracket 
so that the first horizontal portion, the vertical portion, and the second horizontal portion of 
the circuit bus bar form a C-shaped member. 

[0015] According to a fiirther aspect of the present invention, the nut bracket fiirther 
includes a second threaded nut molded into the lower portion of the nut bracket; and the 
horizontal portion of the reinforcement member and the second horizontal portion of the 
circuit bus bar each include a bolt hole therein, the reinforcement member and the circuit bus 
bar connected to the lower portion of the nut bracket by a threaded bolt through the bolt holes 
and fastened to the second threaded nut. Further, the reinforcement member and the circuit 
bus bar are positioned in contact with each other such that heat dissipation is promoted. 
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[0016] In a further aspect of the present invention, the electrical connector box further 
includes a second circuit bus bar including a bolt hole, the second circuit bus bar extending 
along the lower surface and connected to the lower portion of the nut bracket by the second 
threaded nut and bolt. Further, the terminal connector may include an L-shaped terminal 
connector including a horizontal portion and a vertical portion, the vertical portion including 
a lead crimped in a crimping collar of the L-shaped terminal. Further, the nut bracket may 
further include a third outer wall between the first and second outer walls and extending 
downwardly from the upper portion; the horizontal portion of the L-shaped terminal 
connector extending along the upper surface of the nut bracket and the vertical portion of the 
L-shaped terminal connector extending along the third outer wall. 

RRTFF DRSCRTPTTQN OF THE DRAWINGS 
[0017] The above, and other objects, features and advantages of the present invention will 
be made apparent from the following description of the preferred embodiments, given as 
nonlimiting examples, with reference to the accompanying drawings in which: 

Figure 1 is a plan view of an embodiment of the electrical connector box of the 
present invention; 

Figure 2 is an enlarged partial view of the electrical connector box of the embodiment 
of Figure 1; 

Figure 3 is a cross sectional view of the electrical connector box taken along line I-I 
in Figure 1; 

Figure 4 is a cross sectional view of a portion of the electrical connector box as shown 
in Figure 3; 

Figure 5 is a side view of the portion of the electrical connector box shown in Figure 

4; 

Figure 6 is a perspective view of a conventional electrical connector box; 
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Figure 7 is a top plan view of a second type of conventional electrical connector box; 

and 

Figure 8 is an enlarged partial view of the conventional electrical connector box 
shown in Figure 7. 

DETAILED DESCRIPTTON OF THE INVENTION 
[0018] The particulars shown herein are by way of example and for purposes of 
illustrative discussion of the embodiments of the present invention only and are presented in 
the cause of providing what is believed to be the most useful and readily understood 
description of the principles and conceptual aspects of the present invention. In this regard, 
no attempt is made to show stmctural details of the present invention in more detail than is 
necessary for the fundamental understanding of the present invention, the description is taken 
with the drawings making apparent to those skilled in the art how the forms of the present 
invention may be embodied in practice. 

[0019] The following will describe an embodiment of the invention with reference to 
Figures 1 through 5. Electrical connector box 10 may take any form, and in the present 
embodiment, is constructed in the form of an electrical junction box. The electrical 
connector box 10 includes fuse receptacles 12 on the upper surface of case 11, relay 
receptacles 13, power lead connector A located at one comer of the box, circuit bus bar 14 
which connects to circuits located within the intemal region of case 1 1 , and bolt 1 5 and nut 
16 that, when joined together, secure electrical power lead V to circuit bus bar 14. Lower 
cover 17 and upper cover 18 are attached to their respective sides of case 11. 
[0020] Power lead connector A is attached to nut bracket 20 which is formed as an 
integral component of case 1 1 at one comer of rectangular outer wall 11a. The nut bracket 
20 may be formed unitarily and in one piece with the case 1 1. As illustrated in Figures 2 
through 5, nut bracket 20 includes upper portion 20b which is substantially surrounded by 
the rectangular frame 20a, and nut 16 which is molded into upper portion 20b in alignment 
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with a hollow center region formed therein. First outer wall 20c, which extends downwardly 
from the outer side of upper portion 20b of nut bracket 20, and thin wall section X, which 
is formed in the upper portion of first outer wall 20c adjacent to nut 16, define wiring space 
S at the case outer wall 1 la and circuit bus bar 14. The second outer wall 20d of the nut 
bracket 20, which is opposite the first outer wall 20c and extends downwardly from the 
inward side of upper portion 20b, includes an indented surface (shown particularly in Figure 
3) that provides support for nut 16 which is molded into upper portion 20b. 
[0021] As shown in Figure 4, circuit bus bar 14, to which power lead w is connected at 
power lead connector A, is a C-shaped member including horizontal upper portion 14a, 
vertical portion 14c, and horizontal lower portion 14d. Power lead w connects to upper 
portion 14a, in which bolt hole 14b is formed, through power lead cormector A, and is joined 
to upper portion 20b of the nut bracket 20 through the bolt hole 14b which is aligned with 
nut 16. Vertical portion 14c, which is angled downward from upper portion 14a, extends 
downwardly through space S which is positioned between the nut bracket first outer wall 20c 
and the case outer wall 11a. Lower portion 14d, which is angled horizontally from vertical 
portion 14c, extends over the downward facing end surfaces of nut bracket first outer wall 
20c and second outer wall 20d. 

[0022] U-shaped reinforcement bus bar 22, which provides both physical support and 
thermal dissipation, includes vertical portions 22a and 22c, and lower portion 22b. Vertical 
portion 22a is positioned between circuit bus bar 14 and nut bracket first outer wall 20c. The 
intemal surface of vertical portion 22a extends along the entire length of nut bracket first 
outer wall 20c, including thin wall section X, and the extemal surface of vertical portion 22a 
maintains contact with circuit bus bar 14. 

[0023] Reinforcement bus bar lower portion 22b covers circuit bus bar lower portion 14d, 
and is secured thereto, along with bus bar 24 which connects circuit bus bar 14 to other 
circuits, by inserting and tightening bolt 25 to nut 26. Nut 26 is molded into nut bracket 
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lower portion 20e that connects first outer wall 20c and second outer wall 20d. Furthermore, 
vertical portion 22c, which is the part of reinforcement bus bar 22 oppositely located to 
vertical portion 22a, contacts the extemal surface of nut bracket second outer wall 20d. 
[0024] As shown in Figure 5, LA terminal 40, which includes a ring shaped terminal 
through which a bolt may be inserted, is attached to the end of power lead w, and is bent into 
an L-shape. The LA terminal 40 includes vertical wire crimping collar 40a, and contact 
flange 40b into which bolt hole 40c is formed. The contact flange 40b may be bent into a 
horizontal plane at the location of the vertical wire crimping collar 40a. 
[0025] Power lead w is connected to circuit bus bar 14 of electrical connector box 10 
through the following procedure. As shown in Figures 1 and 5, the LA terminal wire 
crimping collar 40a, which anchors power lead w to the LA terminal 40, is placed along the 
nut bracket outer wall disposed at a 90-degree angle to the first outer wall 20c (also between 
first outer wall 20c and second outer wall 20d). The contact flange 40b is placed over circuit 
bus bar upper portion 14a which rests on upper surface 20a of nut bracket 20. The LA 
terminal boh hole 40c is aligned with bolt hole 14b in the circuit bus bar 14, and the threaded 
hole in nut 16. 

[0026] Boh 15 is inserted through washer 19, bolt holes 40c and 14b, and then screwed 
into nut 16 to secure the connection between the LA terminal 40 and the circuit bus bar 14. 
[0027] While nut bracket 20 supports nut 1 6 and absorbs the load generated by tightening 
boh 15 into nut 16, thin wall section X, which is located at the perimeter of nut 16, could be 
easily damaged by the tightening load without the reinforcement bus bar 22. Reinforcement 
bus bar 22, however, reinforces thin wall section X by being positioned against the extemal 
wall of the nut bracket 20, and reinforcement bus bar 22 is itself reinforced its position 
adjacent to and in contact with the circuit bus bar 14. Thin wall section X is thus reinforced 
to the extent that damage resulting from the load applied by tightening bolt 15 may be 
avoided. 
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[0028] In addition, the structure whereby reinforcement bus bar 22 is placed in contact 
with circuit bus bar 14 has the effect of preventing thermal buildup within circuit bus bar 14 
to which power lead w connects. 

[0029] It is noted that the invention is not limited solely to the above-described 
embodiment. For example, reinforcement bus bar 22 may reinforce thin wall section X by 
being located between nut bracket first outer wall 20c and circuit bus bar 14 in contact with 
outer wall 20c. Moreover, a device other than a threaded bolt may be used to join 
reinforcement bus bar 22 and circuit bus bar 14. Also, while it is not required that a wall of 
the nut bracket other than the thin wall section be reinforced, extending the ends of the 
U-shaped reinforcement bus bar can improve heat dissipation. 

[0030] As previously mentioned, the electrical connector box of the present invention, 
through the application of a reinforcement bus bar to strengthen the region of the nut bracket 
in which the threaded nut is molded, prevents the thin wall section of the nut bracket from 
damage which can result fi-om the load applied to the nut bracket by tightening the bolt into 
the nut when the power lead LA terminal is attached to the bus bars. 
[0031] Moreover, the circuit bus bar, to which the power lead is connected, can be 
prevented from overheating by the attachment of the reinforcement bus bar to the circuit bus 
bar. 

[0032] Furthermore, because a structure is used wherein the reinforcement bus bar is 
positioned between an outer wall of the nut bracket and the circuit bus bar, the connector box 
case need not be constructed to specifically strengthen the nut bracket. An increase in 
production cost is thus avoided because new tooling need not be fabricated to manufacture 
the case to which the invention is applied. 

[0033] The present disclosure relates to subject matter contained in priority Japanese 
Application No. JP 2002-235208, filed on August 12, 2002, which is herein expressly 
incorporated by reference in its entirety. 
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